! c 

■KBrrell c birch 
= raymon d c stewart 

5JOSEPH A KOLASCH 
MOAES M SLATTERY 

NARD L SWEENEY* 
HAEL K MUTTER 
"CHARLES GORENSTE1N 
GERALD M MURPHY, JR 
LEONARD R, SVENSSON 
TERRY L CLARK 
ANDREW D MEIKLE 
MARC S WEINER 
JOE McKINNEY MUNCY 
ROBERT J KENNEY 
DONALD J. DALEY 
JOHN W BAILEY 
JOHN A. CASTELLANO 
GARY D YACURA 



Birch, Stewart, Kolasch S Birch, ixp 

intellectual property law 
8110 Gatehouse Road 
Suite soo East 
Falls Church, VA 22042-1210 
USA 

(703) 205-8000 

FAX (703)205-8050 
(703) 698-8590 (G IV) 



OF COUNSEL 

HERBERT M BIRCH ( 1 905- 1 996) 

ELLIOT A GOLDBERG* 

WILLIAM L. GATES* 

EDWARD H VALANCE 

RUPERT J BRADY (RET )* 

F. PRINCE BUTLER 

FRED S. WH IS EN HUNT 

*ADM!TTED TO A BAR OTHER THAN VA 



e-mail: mailroom@bskb.com 
web: http7/www. bskb.com 

CALIFORNIA OFFICE 

Costa Mesa, California 



H 

eu- 



ro: 



THOMAS S AUCHTERLOfcUE 
JAMES T ELLER, JR >^ 
SCOTT L LOWE 
MARK J NUELL, Ph.D. 
D RICHARD ANDERSON 
PAUL C LEWIS 
MARK W MiLSTEAD* 
RICHARD J GALLAGHER | 
JAYNE M. SAYDAH* '"'r*- 
MARYANNE ARM STRONG <jf**CL. 
HYUNG N SOHN t><T\ 
ALAN PEDERS EN-GILES 
KECIA J REYNOLDS (J 

n 

REG. PATENT AGENTS' 
FREDERICK R HANDREN 
MAK1 HATSUMI 
MIKE S RYU 
CRAfG A McROBBIE 
GARTH M DAHLEN, Ph D 
ROBERT E. GOOZNER, Ph D 
MATTHEW J LATT1G 
TIMOTHY R WYCKOFF 
KR1STI L. RUPERT, PH.D 
LARRY J HUME 
ALBERT K LEE 
HRAYR A SAYADIAN, PH D 
EVE L. FRANK, Ph D 
MATTHEW T SHAN LEY 



Date s November 17, 2000 
Docket No.: 3430-0143P 



Assistant Commissioner for Patents 
Box PATENT APPLICATION 

Washington, B.C. 20231 

Sir : 

As authorized by the inventor (s) , transmitted herewith for filing 
is a patent application applied for on behalf of the inventor (s) 
according to the provisions of 37 CFR 1.41(c). 

Inventor (s) i LIM, Joo-Soo 

For: LIQUID CRYSTAL DISPLAY PANEL AND METHOD OF INJECTING LIQUID 
CRYSTAL INTO THE DISPLAY PANEL 

Enclosed ares 

X A specification consisting of __9 pages 

X 04 sheet (s) of Formal drawings 
Certified copy of Priority Document (s) 

x Executed Declaration in accordance with 37 CFR 1.64 will follow 

. A verified statement to establish small entity status under 37 

CFR 1.9 and 37 CFR 1.27 

Preliminary Amendment 

X Information Sheet 

Information Disclosure Statement, PTO-1449 with reference (s) 



Mail Address: P.O. Box 747, Falls Church, Virginia, USA 22040-0747 



3430-0143P 



Other 



The filing fee has been calculated as shown below: 

LARGE ENTITY SMALL ENTITY 



FOR 


NO. FILED 


NO EXTRA 

w • J— IZX ± Xul 


r\_rll Hi 


u* u" XP 




"D 7\ 'ML. 1 


FEE 






*********** 


********** 


***** 






**** 






BASIC FEE 


*********** 
*********** 


********** 
********** 


***** 
***** 


$710.00 


or 


**** 
**** 


$355. 


00 


TOTAL 
CLAIMS 


18 - 20 = 


0 


xl8 =$ 


0.00 


or 


X 9 = $ 


0 . 


00 


INDEPENDENT 


4 - 3 = 


1 


x80 =$ 


80.00 


or 


x 40 - $ 


0. 


00 


MULTIPLE DEPENDENT 
















CLAIM PRESENTED ng_ 


+270 = 


$ 0.00 


or 


+135 = $ 


0. 


00 



TOTAL $ 790.00 TOTAL $ 0.00 



_X_ The application transmitted herewith is filed in accordance 

with 37 CFR 1.41(c). The undersigned has been authorized by the 
inventor (s) to file the present application. The original duly- 
executed patent application together with the surcharge will be 
forwarded in due course. 

_X_ A check in the amount of $ 790.00 to cover the filing fee and 
recording fee (if applicable) is enclosed. 

The Government Filing Fee will be paid at the time of completion 

of the filing requirement. 

Please charge Deposit Account No. 02-2448 in the amount of 

$ • A triplicate copy of this transmittal form is 

enclosed. 

_X_ Send Correspondence to: BIRCH, STEWART, KOLASCH & BIRCH, LLP 

P. O. Box 747 

Falls Church, Virginia 22040-0747 



3430-0143P 



No fee is enclosed. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLAS CH & BIRCH, LLP 




Falls Church, Virginia 22040-0747 

(703) 205-8000 
TLC/cqc 



Attorney Docket No. 3430-0143P 

-1- 

Liquid Crystal Display Panel and Method of Injecting Liquid 
Crystal Into the Display Panel 

Background of the invention 

Field of the invention 

The invention relates to a liquid crystal display (LCD) panel, and to a method of 
injecting liquid crystal material to the LCD panel. 

Description of Related Art 

A liquid crystal panel for a liquid crystal display (LCD) device has upper and 
lower substrates between which is disposed liquid crystal material. According to the 
conventional art, the liquid crystal material is generally interposed between the two 
substrates by a dipping method, which is explained with reference to Figs. 1 and 2. 
Hereinafter, the term "liquid crystal panel" refers to a panel whose liquid crystal injection 
space is not filled with liquid crystal material, i.e., a panel without liquid crystal material 
between the substrates 1 and 2. 

Switching elements and other layers (not shown) are formed on the lower 
substrate 2. On the upper substrate 1 there are generally formed color filters and black 
matrix (not shown). The upper substrate 1 is smaller than the lower substrate 2, and there 
is a plurality of data pads 6 and gate pads 7 in Fig. 1. The data and gate pads 6 and 7 are 
arranged in a double bank type adopted for a large LCD having high resolution. The 
double bank type has data and gate pads arranged on opposite sides of the lower substrate 
2. 

In order to assemble the upper and lower substrates, seal patterns 3 are printed in 
advance in the lower substrate 2. The seal patterns 3 include an open passage 4 for liquid 
crystal material. 

Fig. 3 shows filling a liquid crystal panel with liquid crystal material according to 
the conventional art. A cassette 8 holding a liquid crystal panel 10 is dipped in a tray 11 
containing liquid crystal material 9. The space defined by the seal pattern was evacuated 
in advance. The injection port 4 heads into the tray 11 and is covered by liquid crystal 
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material 9. The liquid crystal material then is drawn by capillary action into the space 
defined by the seal patterns 3. 

As described above, a portion of the liquid crystal panel 10 dips into the tray 11. 
As a result, the liquid crystal material remains on the panel 10 after interposing the liquid 
5 crystal material into the panel 10. Fig. 3 shows some of the data pads 6 submerged in the 
liquid crystal material 9 which may contaminate or pollute the pads 6. Thus, the liquid 
crystal material remaining on the panel 10 should be removed through additional 
processing. 

Fig. 4 shows another example of liquid crystal panel 10a which has seal patterns 
10 3 having an open passage 4 in a corner. This type of configuration can minimize the 
submerged portion of the panel 10a. However, this configuration also requires another 
cleaning process. 

As has been shown, the two examples of conventional methods of dip filling a 
liquid crystal panel require submersion of at least a portion of the panel. As a result, the 
15 liquid crystal panel becomes contaminated with excess liquid crystal and must be cleaned. 
Additionally, the dip filling method wastes valuable liquid crystal material. As a result, 
dip filling yields high fabrication costs. Accordingly, liquid crystal panels and filling 
methods are needed which will minimize contamination and waste of materials. 

SUMMARY OF THE INVENTION 

20 The invention is directed at introducing liquid crystal material into a liquid crystal 

panel in a fashion that obviates problems due to limitations and disadvantages of the 
related art. 

The invention provides a method of injecting liquid crystal material into a liquid 
crystal panel which reduces fabricating costs by reducing wasted liquid crystal material 
25 and by eliminating the cleaning process for residual liquid crystal material. 

The invention, in part, provides a method of injecting liquid crystal material into 
a liquid crystal panel having upper and lower substrates and a seal pattern having an 
injection port at a peripheral portion thereof, the liquid crystal panel including an open 
portion that elongates from the injection port to a side of the lower substrate. Filling the 
30 liquid crystal panel is accomplished by preparing a tray having a body defining a cavity 
therein, and a protruded portion extending from the body corresponding to the open 
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portion in the liquid crystal panel. The tray is filled with liquid crystal material The 
protruded portion of the tray is attached to the injection port, so that the liquid crystal 
material in the tray can be injected into the panel through the protruded portion and the 
injection port. 

The invention, in part, provides the open portion of the lower substrate with a 
wider width than the injection port, so that the liquid crystal material can be easily 
injected. 

Another aspect of the invention, in part, provides a liquid crystal display panel, 
including: an upper substrate; a lower substrate assembled with the upper substrate, liquid 
crystal material interposed between the upper and lower substrates; and a seal pattern 
formed between the upper and lower substrates. The invention further provides a seal 
pattern having an injection port so that the lower substrate has an open portion that 
elongates from the injection port to a side of the lower substrate. 

Another aspect of the invention, in part, provides a tray for introducing liquid 
crystal material into a liquid crystal panel. The tray has a body defining a cavity, and 
extending from the body is a protruded portion corresponding to an opening in the liquid 
crystal panel. 

Another aspect of the invention, in part, provides a system for filling a liquid 
crystal material into a liquid crystal panel. The system includes a liquid crystal display 
panel having an upper substrate, a lower substrate, and an open portion that elongates from 
an injection port to a side of the lower substrate. The system also includes a tray having a 
body defining a cavity, and extending from the body is a protruded portion corresponding 
to the opening in the liquid crystal panel. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a further understanding of 
the invention. The drawings illustrate embodiments of the invention and together with the 
description serve to explain the principles of the embodiments of the invention. 

Fig. 1 is a plan view of a liquid crystal panel according to a conventional art; 
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Fig. 2 is a partial perspective view of Fig. 1; 

Fig. 3 is a view illustrating a conventional method of injecting liquid crystal 
material into the liquid crystal panel of Fig. 1 ; 

Fig. 4 illustrates a conventional method of injecting liquid crystal material into 
5 another liquid crystal panel; 

Fig. 5 is a plan view illustrating a liquid crystal panel according to a preferred 
embodiment of the present invention; 

Fig. 6 is a plan view illustrating a liquid crystal panel having different shape from 
that shown in Fig. 5 according to the preferred embodiment of the present invention; 
10 Fig. 7 is a perspective view of the liquid crystal panel of Fig. 6; and 

Fig. 8 is view illustrating a method of injecting liquid crystal material into the 
liquid crystal panel of Fig. 6 according to the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Advantages of the present invention will become more apparent from the detailed 
15 description given herein after. However, it should be understood that the detailed 
description and specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art 
from this detailed description. 
20 Figs. 5 and 6 show liquid crystal panels according to the invention. The liquid 

crystal panel 110 of Fig. 5 is of a shape typically used in the avionic field and so is 
octagonal rather than being rectangular or square in shape. The liquid crystal panel 120 of 
Fig. 6 has a more typical shape than, but is similar to, the avionic liquid crystal panel 
shown in Fig. 5. The following description focuses on the liquid crystal panel 120 of Figs. 
25 6 and 7. 

The panel 120 has upper and lower substrates 101 and 102, respectively. The 
upper substrate 101 can be smaller than the lower substrate 102. The lower substrate 102 
has data pads 106 and gate pads 107. Although the arrangement of the data and gate pads 
106 and 107 is double bank type having corresponding pads arranged at opposite sides, 
30 the invention can be applied to a single bank type that has data pads 106 or gate pads 107 
are arranged along one side of the substrate 102, respectively. Between the upper and 
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lower substrates 101 and 102, a seal pattern 103 is formed for assembling the two 
substrates 101 and 102. The seal pattern 103 has an injection port 104 in its side. The 
lower substrate 102 has an open portion (or indentation or notch) 113 that extends from 
the injection port 104 to the corresponding side of the lower substrate 102. Preferably, the 

5 open portion 1 1 3 has a wider width that the injection port 1 04. 

Fig. 8 shows a tray 111 containing liquid crystal material to be injected into the 
panel 120. The tray 111 has a body 112 defining a cavity 114, the body 112 having a 
protruded portion 111a corresponding to the shape of the open portion 103 of the lower 
substrate 102 of the panel 120. A terminal of the protruded portion 111a preferably has a 

10 wider width than the injection port 104 of the panel 120. The terminal of the protruded 
portion 111a is open, so that the liquid crystal material in the tray 111 can be introduced or 
injected into the panel 120. Sticking the protruded portion 111a of the tray 111 into the 
injection port 104 of the panel 120 initiates the introduction process. The principle of the 
introduction process is capillary action, as in the conventional art, i.e., the liquid crystal 

15 material is drawn into the panel 120. Alternatively, the liquid crystal material could be 
pressurized to help transfer it from the tray 1 1 1 into the liquid crystal panel 120. 

Although one injection port 104 is shown, multiple injection ports can be used for 
large sized panels. The introduction or injection method according to the invention does 
not contaminate or pollute the panel during the injection process. Thus a cleaning process 

20 is no longer needed. As a result, the invention achieves low production cost while 
producing non-polluted liquid crystal panels. 

It is to be understood that the foregoing descriptions and specific embodiments 
shown herein are merely illustrative of the best mode of the invention and the principles 
thereof, and that modifications and additions may be easily made by those skilled in the art 

25 without departing for the spirit and scope of the invention, which is therefore understood 
to be limited only by the scope of the appended claims. 
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What is claimed is: 

1. A method of filling a liquid crystal material into a liquid crystal display 
panel which comprises: 

5 providing the liquid crystal display panel having an upper substrate, a lower 

substrate and a seal pattern having an injection port at a peripheral portion of the seal 
pattern; 

preparing an open portion that elongates from the injection port to a side of the 
lower substrate; 

10 providing a tray having a protruded portion corresponding to the open portion; 

filling the tray with the liquid crystal material; 
inserting the protruded portion into the injection port; and 

introducing the liquid crystal into the liquid crystal panel through the protruded 
portion and the injection port. 

15 

2. The method of claim 1, wherein the open portion of the lower substrate 
has a wider width than the injection port, so that the liquid crystal material can be easily 
injected. 

20 3. The method of claim 1, wherein the introducing of the liquid crystal is 

performed using capillary action. 

4. The method of claim 1, wherein the upper substrate is smaller than the 
lower substrate. 

25 

5. The method of claim 4, wherein the lower substrate has a plurality of 
data pads and gate pads disposed on the lower substrate. 

6. The method of claim 5, wherein the data pads and gate pads comprise a 
30 double bank arrangement having corresponding pads arranged at opposite sides of the 

lower substrate. 
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7. The method of claim 5, wherein the data pads and gate pads comprise a 
single bank arrangement having the data pads or the gate pads arranged along one side of 
the substrate, respectively. 

5 8. The method of claim 1, wherein the seal pattern is printed in advance on 

the lower substrate. 

9. A liquid crystal display panel comprising: 
an upper substrate; 

10 a lower substrate assembled with the upper substrate, the lower substrate having 

an open portion that elongates from an injection port to a side of the lower substrate; 

liquid crystal material interposed between the upper and lower substrates; and 
a seal pattern formed between the upper and lower substrates, the seal pattern 
having an injection port. 

15 

10. The liquid crystal display panel of claim 9, wherein the open portion of 
the lower substrate has a wider width than the injection port. 

11. The liquid crystal display panel of claim 9, wherein the upper substrate 
20 is smaller than the lower substrate. 

12. The liquid crystal display panel of claim 9, wherein the lower substrate 
has a plurality of data pads and gate pads disposed on the lower substrate. 

25 13. The liquid crystal display panel of claim 12, wherein the data pads and 

gate pads are a double bank arrangement having corresponding pads arranged at opposite 
sides of the lower substrate. 

14. The liquid crystal display panel of claim 12, wherein the data pads and 
30 gate pads are a single bank arrangement having the data pads or the gate pads arranged 
along one side of the substrate, respectively. 
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15. The liquid crystal display panel of claim 9, wherein the seal pattern is 
printed in advance on the lower substrate. 

16. A tray for filling a liquid crystal material into a liquid crystal panel, the 
5 liquid crystal panel comprising an upper substrate, a lower substrate, a seal pattern having 

an injection port at a peripheral portion of the seal pattern, and an open portion that 
elongates from the injection port to a side of the lower substrate, the tray comprising: 
a body defining a cavity therein; and 

a protruded portion extending from said body and corresponding to the open 
10 portion of the liquid crystal panel. 

17. The tray of claim 16, wherein the protruded portion has a terminal 
having a wider width than the injection port. 

15 18. a system for filling a liquid crystal material into a liquid crystal panel, 

the system comprising: 

a liquid crystal display panel including: 
an upper substrate; 

a lower substrate assembled with the upper substrate, the lower substrate having 
20 an open portion that elongates from an injection port to a side of the lower substrate; 

liquid crystal material interposed between the upper and lower substrates; and 
a seal pattern formed between the upper and lower substrates, the seal pattern 
having an injection port; and 
a tray including: 
25 a body defining a cavity therein; and 

a protruded portion extending from said body and corresponding to the open 
portion of the liquid crystal panel. 
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ABSTRACT OF THE DISCLOSURE 

Liquid crystal material is introduced into a liquid crystal panel having upper 
and lower substrates and a seal pattern having an injection port at a peripheral portion 
thereof, including, preparing an open portion that elongates from the injection port to a 

5 side of the lower substrate. The liquid crystal material is in a tray having a protruded 
portion corresponding in shape to the open portion. The protruded portion of the tray is 
inserted into the injection port, so that the liquid crystal material in the tray can be 
injected into the panel through the protruded portion and the injection port. After the 
injection process, there is no need to clean the panel, because liquid crystal material 

10 does not contaminate the outside of the panel. 
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